In an experiment in rats with electrolytic lesion of the compact part of substantia nigra (SN) and after allotransplantation of the embryonic tissue of SN in the caudate nucleus the features of movement and emotional behavior in the Open Field Test (OFT), the rotation movements caused by an administration of amphetamine, a content of catecholamines in the caudate nucleus, hypothalamus and blood plasma have been investigated. It is shown that the electrolytic lesion causes violations of the statokinetic reflexes, the horizontal and the vertical movement activity, enhances the rotatory behavior, slow the orienttate-searching and the emotional reactions that combined with disbalance in dopamine-and noradrenalinetransmitter systems functioning. Allotransplantation of the embryonic dofaminsynthesizing brain tissue contributes to the restoration of movement activeity and its specific neurotransmitter ensuring.
INTRODUCTION
Degeneration of dopaminergic neurons of the brain nigrostriatal system is key one in mechanisms of extrapyramidal violations occurrence during Parkinson's disease. Among the many causing dopaminergic neurons, death factors are leading the genetic predisposition, the aging, the exogenous impacts [1] [2] [3] . The insufficiency of dopamine synthesis in SN results to changes in the functional relationships between content of dopamine and glutamate. At the same time, the glutamate receptor hyperactivation results to increase of the calcium ions permeability into dopamine neuron that causing its damage and death [4] . The progressive decrease in activity of the dofaminsynthesizing neurons associated with the dysfunction in other neurotransmitter systems. It is noted that a reduction in synthesis of noradrenaline in the locus coeruleus neurons and serotonin in neurons of the raphe nucleus of brain stem [5] [6] [7] .
Prevention of further dopaminergic neurons death and recovery of functional activity of neurons that synthesize noradrenaline and serotonin is possible by using specific dopaminergic pharmacotherapy. At the same time, prolonged use of the replacement therapy is associated with the progress of the side peripheral and central neurotoxic effects. Recently as the pathogenesis-based therapy has been achieved good effects in the conditions of use of the tissues and cells neurotransplantation method. It is shown that neurotransplantation results to increase in a number of dopaminergic neurons, stimulates regeneration processes in the nigrostriatal pathway and reinnervation of striatum [8] [9] [10] [11] . The advantage of embryonic neural tissue transplantation over other neurotransplantation biotechnologies causes by nerve cells contained in the graft have a high level of engraftment [12] , form the functional connections with recipient tissue [13, 14] and produce specific neurotransmitters [15] . The embryonic tissue neurografts produce growth factors in physiological concentrations that required for regenerative processes stimulation such as: NGF (nerve growth factor), BDNF (brain-derived neurotrophic factor), BFGF (basic fibroblast growth factor) [16, 17] . These factors in a norm support the differentiation of nerve cells, the growth of axons and dendrites, regulate neuronal migration processes, providing neuroprotective effects on dopaminergic neurons, stimulate local regenerative processes [11, 18] .
The graft localization is important for the functional recovery of the nigrostriatal pathway. In our previous studies, it has been shown that a cortical placement of the dopaminergic graft in rats with the bilateral lesion of the compact part of SN reduces postural asymmetry and movement violations [19] .
Aim of this study was to investigate influence of introcaudal transplantation of the embryonic dofaminsynthesizing brain tissue on dynamics of motor functions recovery and content of biogenic monoamines in rats with unilateral lesion of the compact part of SN.
MATERIALS AND METHODS
Investigations were carried out in 30 nonlinear white mature male rats (8 months) of age weighing from 300 to 370 g. Keeping animals and manipulations with them were carried out in accordance with "General ethical principles of animal experiments", approved at the I Na- Extrapyramidal violations were modeled through unilateral lesion of the compact part of SN by electric current with intensity ranged from 3 to 4 mA for 15 seconds. Stereotactic coordinates of the compact part of SN were determined by the maps of the brain by E. Fifkova and D. Marshall (cited by J. Bures) [20] , which corresponded to the distance from the point of intersection of the sagittal suture and bregma (zero point): in the rear direction-4.0 mm, laterally-2.0 mm, in depth-8.1 mm.
For allotransplantation it used the 19 -20-day gestation period embryonic tissue of SN with weight ranged from 8 to 10 mg which was administered via a cannula in the caudate nucleus. Stereotaxic coordinates of the caudate nucleus were: AP-2.0 mm (in a forward direction from zero point), laterally-2.0 mm, in depth-3.5 mm [20] . The time from embryonic tissue fence to implantation ranged from 3 to 5 minutes.
Stereotaxic operations were performed under the general anesthesia of rats by using of the intraperitoneal injections of ketamine, 100 mg/kg of body weight.
Movement and emotional reactions of animals were investigated using OFT by testing each rat for 5 min. [21] . It was recorded the following parameters of movement activity: the latent period of the first crossing of the square, the latent period of getting to the center, the number of crossed peripheral and central squares, the vertical activity (the number of vertical sets), grooming, orientate-searching reactions, emotional and vegetative reactions. The activity coefficient was determined by the formula:
where AI-the activity index; N-the number of crossed squares in 3 min; t 1 -the latent period of the first crossing of the square; t 2 -latent period of getting to the center. An assessment of extrapyramidal violations and their restoration was performed by using the rotation test after intraperitoneal administration to rats of amphetamine in a dose 5 mg/kg of body weight [22] .
A content of catecholamines in the brain structures and blood plasma were determined in the intact rats (the I group), in 30 days after electrolytic lesion of the compact part of SN (the II group), in 30 days after electrolytic lesion of the compact part of SN and in 30 days after allotransplantation of the embryonic tissue of SN in the caudate nucleus (the III group). In the decapitated animals were isolated brains on a cold, dividing them into structures and separating the caudate nucleus and the hypothalamus. The brain tissues were homogenized in the chilled double-distilled water by a glass microgomogenizator with a glass pestle. After centrifugation at 4000 g under t = 4˚C during 10 minutes concentration of catecholamines in supernatant and blood plasma was determined (adrenaline, noradrenaline, dopamine, the tissue eluates final dilution is 1:60) by using a competitive solid phase immunosorbent method on microtiter plates with the test systems 3-CAT ELISA (LDN, Germany). Optical density measurement of test samples was performed in the microplate analyzer GBG Stat FAX 2100 (USA) at a wavelength of 405 nm.
Obtained results were statistically processed on PC with paired Wilcoxon criterion and Student criterion by using grouping data and mathematical analysis Microsoft Excel software.
RESULTS AND DISCUSSION
Unilateral electrolytic lesion of SN in 95% of the animals resulted to violation of the statokinetic reflexes-postural asymmetry in the form of slope head to the side, the spine hump-shaped bending and the raised tail reaction. The animals were lethargic, indecisive in movement act implementation, marked time or made circular movements (which are interrupted by the frequent pauses). On the 9th day after the lesion of SN in response to the amphetamine administration a number of rotation movements in 60 seconds ranged from 4 to 6 and after the 17th to the 30th days a number of rotations increased to range from 18 to 20 in 60 seconds.
in the intact animals and its significant increase under influence of the embryonic dopaminesensitizing tissue allotransplantation in the caudate nucleus. A content of dopamine in hypothalamus in animals of the control and the experimental groups practically unchanged ( Figure  2) .
Study of behavior of the rats in the OFT revealed a significant increase in the latent period of the first crossing of the square versus background indicators. Horizontal and vertical movement activity, the coefficient of activity were significantly (p < 0.05) decreased on the 30th day after the lesion of SN (Figure 1) .
In the animals with lesion of the compact part of SN and the embryonic tissue allotransplantation versus the lesion of SN background significant changes in content of adrenaline and noradrenaline in the caudate nucleus and adrenaline in hypothalamus did not revealed (Figures 3 and 4) . However noradrenaline concentration in blood plasma of the animals with the lesion of the compact part of SN had 43% increase in comparison with the intact rats indicators, the embryonic dopaminesensitizing tissue allotransplantation contributed to restoration of the adre-renaline concentration to the control values level (Figure 4 ).
There were noted the vertical sets with rat's forepaws abut against the wall that can be viewed as a manifestation of an adaptive component. The lesion of SN resulted to decrease of the orientate-searching reactions, the manifestations of anxiety and fear, the reduction of animal grooming. Investigation of the rats behavior with the lesion of SN and allotransplantation into the caudate nucleus of the embryonic brain tissue, that produced dopamine, made possible reveal within 30 days of observations a positive dynamics in recovery of the statokinetic reflexes, the movement programs of targeted behavioral acts, the orientate-searching and the emotional reactions. The expressed positive dynamics of neurotransplantation effects was persisted within 30 days after implantation of the brain tissue. Testing animals in the Open Field revealed a significant (p < 0.05) decrease of the latent period of the first crossing of the square, the increase of the activity coefficient versus background of their values after the lesion of the compact part of SN (Figure 1) . During this period the levels of orientate-searching reactions and positive grooming were elevated. An amphetamine administration to these rats did not cause any rotational movements. Sometimes the movement reactions were noted in the form of insignificant rotation of the body or the head to the side.
Under influence of the embryonic dopaminesensitizing tissue allotransplantation in the caudate nucleus revealed a trend to normalization of the aggregate relation of the adrenaline and the noradrenaline to the dopamine coefficient values. Reducing of noradrenaline concentration in hypothalamus of the animals caused by the transplantation resulted to increase of the ratio coefficient of adrenaline and noradrenaline and decrease of the sum coefficient of adrenaline and noradrenaline to dopamine ( Figure 5) .
The results of carried out experimental studies shows that the electrolytic lesion of the compact part of SN causes the gross violations of the motor behavior of the rats that have manifested in violations of the statokinetic reflexes, in decrease of the vertical motor activity, in enhancement of the behavior of rotation (during use of the amphetamine test), in deceleration of the orientatesearching and the emotion reactions, that results to perStudy of catecholamines in the brain structures and blood plasma of the rats with the lesion of SN showed a significant decrease of dopamine level in the caudate nucleus and blood plasma in comparison with its values sistent disbalance in functioning of the dopamine-and the noradrenalinesynthesizing systems. Significant decrease of dopamine level in striatum, based on the literature data [23] [24] [25] , represent morphological and functional abnormalities in the nigrostriatal system of the brain and as a result there is progress of the movement violations. Changes in the metabolism of noradrenaline and adrenaline less expressed apparently due to adrenergic neurons minor affections that occur during an electrolytic modeling of the nigrostriatal insufficiency. At the same time revealed A+NA/DA ratio changes perhaps due to violations of the mediators synthesis or the release from re- serve granules, the mediator-receptors interactions, the presynaptic membrane reuptake of neurotransmitters, the mediator catabolism [26] . Introcerebral implantation of the embryonic dopaminesynthesizing tissue into striatum to the animals with the lesion of the compact part of SN has positive influence on movement behavior, orientate-searching and emotional reactions of the rats. Corrective neurotransplantation effects on locomotor system were traced in the 14 days after implantation. During this period this is caused apparently by integration of the embryonic dopamine producing tissue in the brain integrative activity with the donor tissue genetic program implementation in the tissue microenvironment which structurally and functionally related to it. The neurograft functioning and its neuromediator profile safe represent data of the positive recovery dynamics of the movement activity of the rats that was noted at the 30th day after the transplantation and the elevated levels of dopamine in striatum after the 30th day of allotransplantation and the A+NA/DA ratio decrease. Thus, carried out embryonic tissue allotransplantation by us stimulates recovery processes of neurotransmitter background in the nigrostrial system in the rats during movement violations modeling.
At the same time, the role of a wide variety of trophic and informational factors of the embryonic brain tissue in these processes can not be excluded.
